Reversal of acute tacrolimus-induced renal vasoconstriction by theophylline in rats.
To determine whether theophylline, a nonselective adenosine receptor antagonist and phosphodiesterase inhibitor, reverses the acute declines in renal blood flow and glomerular filtration rate induced by high-dose tacrolimus in rats. Prospective, randomized, placebo-controlled experimental study. University-based basic science research laboratory. Adult male Sprague-Dawley rats. After mechanical ventilation and instrumentation under isoflurane and nitrous oxide anesthesia, animals received either tacrolimus 0.5 mg/kg intravenously or vehicle and 1 hr later either theophylline 4 mg/kg intravenously or vehicle. By using radiolabeled microspheres, renal blood flow was measured in three groups: control (n = 5), tacrolimus plus vehicle (n = 6), and tacrolimus plus theophylline (n = 6) at four time points-baseline and 60, 75, and 90 mins after tacrolimus or vehicle (the latter two time points being 15 and 30 mins after theophylline or vehicle, respectively). Whole blood tacrolimus and serum theophylline concentrations were measured. In a separate group of animals, by using (51)Cr-EDTA, glomerular filtration rate was measured in two groups: tacrolimus plus vehicle (n = 5) and tacrolimus plus theophylline (n = 5) at baseline and over two consecutive 20-min time periods beginning 61 mins posttacrolimus. Urine flow rate also was measured. Following tacrolimus, both renal blood flow and glomerular filtration rate declined in parallel by approximately 33% and 50% from baseline after 75 and 90 mins, respectively (p <.05 by two-way repeated-measures analysis of variance). Theophylline completely reversed these tacrolimus-induced decreases in renal blood flow and glomerular filtration rate. Urine flow rate also increased in response to theophylline. Low-dose theophylline reverses tacrolimus-induced declines in renal blood flow and glomerular filtration rate observed in an acute model of tacrolimus toxicity. Theophylline's effect in chronic toxicity remains to be determined.